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Abstract
Background. – The objective of the study was to identify factors predictive of 6-month institutionalization or mortality in frail elderly patients
after acute hospitalization.
Methods. – A prospective cohort of elderly subjects 75 years and older was set up in nine French teaching hospitals. Data obtained from a
comprehensive geriatric assessment were used in a Cox model to predict 6-month institutionalization or mortality. Institutionalization was defined
as incident admission either to a nursing home or other long-term care facility during the follow-up period.
Results. – Crude institutionalization and death rates after 6 months of follow-up were 18% and 24%, respectively. Independent predictors of
institutionalization were: living alone (HR = 1.83; 95% CI = 1.27–2.62) or a higher number of children (HR = 0.86; 95% CI = 0.78–0.96), balance
problems (HR = 1.72; 95% CI = 1.19–2.47), malnutrition or risk thereof (HR = 1.93; 95% CI = 1.24–3.01), and dementia syndrome (HR = 1.88;
95% CI = 1.32–2.67). Factors found to be independently related to 6-month mortality were exclusively medical factors: malnutrition or risk thereof
(HR = 1.92; 95% CI = 1.17–3.16), delirium (HR = 1.80; 95% CI = 1.24–2.62), and a high level of comorbidity (HR = 1.62; 95% CI = 1.09–2.40).
Institutionalization (HR = 1.92; 95% CI = 1.37–2.71) and unplanned readmission (HR = 4.47; 95% CI = 3.16–2.71) within the follow-up period
were also found as independent predictors.
Conclusion. – The main factors predictive of 6-month outcome identified in this study are modifiable by global and multidisciplinary
interventions. Their early identification and management would make it possible to modify frail elderly subjects’ prognosis favorably.
# 2012 Elsevier Masson SAS. 
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Re´sume´
Position du proble`me. – L’objectif de ce travail e´tait d’identifier les facteurs pre´dictifs d’institutionnalisation et de de´ce`s au cours des six mois
ayant suivi l’admission en urgence.
Me´thodes. – L’e´tude a e´te´ re´alise´e a` partir d’une cohorte franc¸aise (SAFES) compose´e de sujets aˆge´s de 75 ans ou plus admis dans un service de
court se´jour de me´decine. E´taient recueillies des donne´es sociode´mographiques et d’e´valuation ge´riatrique standardise´e. Les e´ve´nements analyse´s
par une re´gression de Cox e´taient l’institutionnalisation et la mortalite´ dans les six mois ayant suivi l’admission aux urgences.
Re´sultats. – Les taux bruts d’institutionnalisation et de de´ce`s e´taient de 18 % et 24 %, respectivement. Les marqueurs inde´pendants de risque
d’entre´e en institution e´taient : le fait de vivre seul (HR = 1,83 ; IC 95 % = 1,27–2,62), un nombre d’enfants plus e´leve´ (HR = 0,86 ; IC
95 % = 0,78–0,96), les troubles de l’e´quilibre (HR = 1,72 ; IC 95 % = 1,19–2,47), le risque de malnutrition (HR = 1,93 ; IC 95 % = 1,24–3,01) et
l’existence d’un syndrome de´mentiel (HR = 1,88 ; IC 95 % = 1,32–2,67). Les facteurs qui e´taient significativement lie´s a` la mortalite´ au cours des
six mois concernaient : un risque de malnutrition (HR = 1,92 ; IC 95 % = 1,17–3,16), un syndrome confusionnel (HR = 1,80 ; IC 95 % = 1,24–
2,62) et un niveau e´leve´ de comorbidite´ (HR = 1,62 ; IC 95 % = 1,09–2,40). L’institutionnalisation (HR = 1,92 ; IC 95 % = 1,37–2,71) et la
re´hospitalisation (HR = 4,47 ; IC 95 % = 3,16–6,33) au cours du suivi e´taient aussi des facteurs inde´pendants de mortalite´.
Conclusion. – La plupart des facteurs pre´dictifs du devenir a` six mois identifie´s sont modifiables par une approche globale et multidisciplinaire
(me´dicale et non me´dicale). Leur identification pre´coce et leur prise en charge permettrait de modifier favorablement le pronostic des personnes
aˆge´es fragiles.
# 2012 Elsevier Masson SAS. 
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The elderly use emergency care facilities (ECF) more often
than young subjects [1,2]. In the elderly, the ECF is the most
frequent admission modality to the hospital [3]. The originating
pathology of an elderly individual’s emergency hospitalization
will often decompensate an underlying frail state, making the
prognosis more random. A multidimensional assessment can
help in the early detection of potential risk markers and screen the
most vulnerable patients [4], notably in terms of loss of
autonomy, early rehospitalization, increased length of hospital
stay, institutionalization, and even death. Better knowledge of
these markers helps define care objectives, improves the
identification of care procedures, and influences therapy
decision-making [5]. The SAFES (Sujet Aˆge´ Fragile –
E´valuation Suivi; Frail Elderly Subject – Assessment Follow-
up) cohort chose to identify emergency hospitalization as a stress
factor that could be the source of decompensation of a frail state
in subjects aged 75 years and older. Although many studies have
examined factors of poor prognosis in the elderly, only a limited
number have studied the ‘‘frail’’ population [6–10], and in most
of these studies, the authors only studied one event at a time.
The objective of this study was to identify the markers of
institutionalization or mortality with 6 months of follow-up in
subjects aged 75 years or older hospitalized in an emergency
setting in a short-stay medical facility.
2. Methods
The SAFES cohort was a prospectively formed cohort based
on the ECFs in nine French hospital centers. Each of these nine
centers had a short-stay geriatric department.
2.1. Study population
To be eligible for the study, the subjects had to be 75 years or
older and admitted to an ECF. They had to be hospitalized inone of the short-stay medical departments of the same hospital
center. Admission to an ECF or surgery department or not being
hospitalized was criteria for non-inclusion. Eligible subjects
were randomly selected based on the list of ECF admissions at a
rate of ten subjects per week. Each subject was then visited
between the 4th and 7th day of hospitalization for his or her
final inclusion and initial evaluation. This study followed the
precepts of the Declaration of Helsinki and French laws
concerning biomedical research. It satisfied all ethical
requirements in force at the time of the study.
2.2. Main variables
All the subjects included in the cohort were assessed by a
geriatrician, assisted by a member of the care staff in the
department where the subject was hospitalized or by the
subject’s main caregiver. This assessment collected a large
number of sociodemographic and clinical data. The socio-
demographic variables concerning age, sex, residence, level of
education, number of children, and the presence or absence of
the patient’s main caregiver. The clinical data collected
followed the Comprehensive Geriatric Assessment (CGA).
The level of dependence in basic activities of daily living
(ADL) was evaluated using the Katz scale [11]. The subject was
considered to be dependent if, within the previous 2 weeks, he
or she had lost the ability to carry out at least one of the six
following activities: washing the face, dressing, using the toilet,
locomotion, feeding, and continence. Walking and balance
were evaluated by the Get-up-and-Go test [12] and the one-leg
balance test [13]. A Get-up-and-Go test lasting longer than 20 s
defined problems walking. A one-leg balance test under 5 s on
at least one of the two legs defined balance problems. Mood
disorders and risk of depression were assessed using Gilleard’s
depression scale [14]. A score higher than 14 indicated a risk for
depression. Dementia and delirium were defined by the
presence of a diagnosis made by a senior geriatrician according
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assessed using the Mini Nutritional Assessment-Short Form
(MNA-SF) [16]. A score less than 12 defined the existence of a
risk for malnutrition. The risk for the onset of bedsores was
evaluated using the Norton scale: a score less than or equal to 14
demonstrated a risk for the onset of bedsores [17]. A version of
the Charlson Index adapted to the IDC-10 [18] was used (a
score more than or equal to 3 was considered a high level of
comorbidity). A history of hospitalization in the last 3 months
and the day of admission to the EFC (weekday or weekend)
were also noted. Unplanned readmission and institutionaliza-
tion were used as explanatory variables in the mortality
analysis. For the analysis of institutionalization, only
unplanned readmission was introduced as an explanatory
variable. It was right censored when it occurred after
institutionalization.
2.3. Statistical analysis
The events studied were institutionalization or death of the
patient during the 6 months following his or her admission to the
ECF. The institution was defined as an institution for the
dependent elderly (nursing home) or a long-term care facility.
Patients were censored if they left the study (refusal of follow-upFig. 1. Flow chart describing the selection andor lost to follow-up) or if the events occurred after the follow-up
period. The beginning of follow-up corresponded to the date of
arrival in the ECF. In descriptive analysis, the quantitative
variables are presented as numbers and percentages: the
quantitative variables are described using their means and
standard deviations. Bivariable analysis was used to select
candidate variables for multifactor analysis. The threshold
probability for entering variables into the multivariable model
was P < 0.20. In multivariable analysis, the Cox model was used
to identify the independent markers of risk of occurrence of the
two events studied. The investigation center was proposed as a
systematic adjustment variable. The significance level of the
statistical tests performed with SAS V9.1 software (SAS
Institute, Inc., Cary, NC, USA) was set at 0.05.
3. Results
Fig. 1 summarizes the selection process and the outcome of
the cohort’s 1306 patients whose characteristics are described
in Table 1. Their age varied between 75 and 103 years for a
mean of 85  6 years. The median number of children per
person was 2, ranging from 0 to 15. Of the 1306 patients
comprising the cohort, 1047 were considered for the analysis of
institutionalization because 259 already lived in an institutional outcome of patients included in the study.
Table 1
Sociodemographic and medical characteristics of the total population at
inclusion (n = 1306).
Characteristics N %
Age  85 years 641 49.1
Sex: male 461 35.3
Residence: institution 259 19.8
Living alone: yes 526 40.9
Number of children < 2 579 45.6
Main caregiver: yes 855 65.5
Educational level: primary school 873 71.0
Dependence in ADL: yes 765 60.1
Problems walking: yes 1059 81.1
Balance problems: yes 661 51.2
Risk of depression: yes 568 43.5
Dementia syndrome: yes 589 45.4
Delirium: yes 261 20.1
Risk of malnutrition: yes 949 73.5
Risk of bedsores: yes 524 40.2
Charlson comorbidity score  3 307 16.6
Recent hospitalization: yes 359 28.0
Day of admission: weekend 307 23.5
Missing data: residence: 20; number of children: 47; educational level: 76;
living alone: 20; dependence in ADL: 34; problems walking: 1; balance
problems: 15; dementia and delirium: 10; risk of malnutrition: 14; risk of
bedsores: 3; recent hospitalization: 25.
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considered for the analyses studying mortality.
After 6 months of follow-up, 184 (17.6%) had been
institutionalized and 319 subjects (24.4%) had died. Of these
319 deaths, 50 (15.7%) occurred in the institution. Fig. 2A and
B reports the distribution function of crude survival and
institutionalization after 6 months of follow-up in the SAFES
cohort.Table 2
Multivariable analyses of risk of institutionalization and mortality at 6 months.
Risk of institutionalization n = 104
Variable RR 95% CI 
Age  8 yearsb
Sex: malea
Living alone: yesa 1.83 1.27–2.62 
Number of children (+1 child)a,b 0.86 0.78–0.96 
Educational level: secondaryb
Educational level: universityb
Problems walking: yesa,b
Balance problems: yesa,b 1.72 1.19–2.47 
Risk of depression: yesa
Dementia syndrome: yesa,b 1.88 1.32–2.67 
Delirium: yesb
Risk of malnutrition: yesa,b 1.93 1.24–3.01 
Risk of bedsores: yesa
Charlson comorbidity score  3a,b
Institutionalization: yesb
Rehospitalization: yesa,b
Recent hospitalization: yesb
Day of admission: weekenda
RR: adjusted relative risk; 95% CI: 95% confidence interval.
a Variables included in the multivariable analysis for institutionalization.
b Variables included in the multivariable analysis for mortalityThe results of the multivariable analyses are presented in
Table 2. The independent risk markers for institutionalization
during the 6 months, covering both social factors (living alone
or the number of children) and medical factors (balance
problems, the risk of malnutrition, and the existence of a
dementia syndrome). A higher number of children were a
protective factor against institutionalization, whereas all the
other markers increased risk.
The factors that were significantly related to mortality over
the 6 months involved medical variables (the existence of a risk
of malnutrition, the presence of delirium, and the presence of
comorbidities) as well as in-hospital pathway variables
(institutionalization or unplanned rehospitalization occurring
before death). The presence of each of these markers increased
the risk of death within 6 months.
No center effect was observed for either institutionalization
or mortality.
4. Discussion
This study allowed us to identify the independent risk markers
of the two events studied, i.e., institutionalization and mortality
in the 6 months following admission to the ECF. The risk markers
for institutionalization stem from a low number of social contacts
as well as clinical characteristics (balance problems, cognitive
impairment, and nutritional disorders). For mortality, in addition
to cognitive disorders, nutritional problems, and comorbidities,
we found the effect of in-hospital pathways (unplanned
rehospitalization and institutionalization).
In this population, institutionalization was most often
endured rather than desired [19]. In addition, the challenges
of aging populations in industrialized countries will increas-
ingly result in an insufficient number of places available in7 Risk of morality n = 1306
P RR 95% CI P
0.001
0.005
0.004
< 0.001
1.80 1.24–2.62 0.002
0.004 1.92 1.17–3.16 0.01
1.62 1.09–2.40 0.02
1.92 1.37–2.71 < 0.001
4.47 3.16–6.33 < 0.001
Fig. 2. Distribution functions of survival (A) and institutionalization (B) for 6 months follow-up in the SAFES cohort.
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There is consequently a clear need to control the factors that are
potentially modifiable so as to limit recourse to this solution as
much as possible.
ADL dependence was not raised as an explanatory variable
of mortality because it was highly correlated with most of the
cofactors studied. Its presence prevented certain variables of
interest from remaining in the final model. In common clinical
practice, the fight against loss of autonomy is devised within
overall multidisciplinary interventions. As shown by Colvez
et al. [20], it seems to be the consequence of the disturbance of
other essential functions (cognitive function, the state of
comorbidity, nutritional status, etc.) that should be identified
and managed efficiently. In any event, its harmful role on
mortality [5,9] and institutionalization [21,22] is well-known.
In this study, the existence of a risk of malnutrition was
significantly related to mortality and institutionalization. Several
authors have also demonstrated this relation for mortality [9,23].
For institutionalization, Luk et al. [24] demonstrated a protective
effect of a normal serum albumin level at the end of hospitalization
on the risk of institutionalization. A few authors recommendsetting up early nutritional supplementation to avoid harmful
complications [25]. Others recommend educating caregivers to
prevent, screen for, and correct nutritional problems [26].
Alteration of cognitive functions has also appeared as an
independent factor of mortality. Several studies have found
similar results [9,27,28]. This effect of cognitive disorders on
mortality persists over both the short-term [29] and the long-term
[9,28,30]. Several authors [31,32] have demonstrated the
harmful role played by delirium on outcome (mortality and
institutionalization) of the hospitalized elderly. Delirium can
threaten the short-term vital prognosis because it is likely related
to an acute underlying problem [33,34], whereas dementia could
affect the elderly’s autonomy and the exhaustion of their long-
term caregiver, thus increasing the risk of institutionalization
[35,36]. According to Potter et al. [34], nearly one-third of
delirium cases could be prevented by treating the acute
confusional state, by removing factors that can induce or even
worsen it, and by screening vulnerable subjects.
As in other studies [9,37], we found that moderate or severe
comorbidity was an independent risk factor for death. This
result was also found by Ponzetto et al. [37]. Similarly, Buntix
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comorbidity and survival. In a more recent meta-analysis,
Gaugler et al. [36] demonstrated the predictive role of cancer,
diabetes, and stroke on institutionalization. On the other hand,
neither cardiovascular diseases nor osteoarticular disorders
were significantly related to institutionalization.
Balance problems, indicating a risk of falling, were
significantly related to the risk of institutionalization. Several
studies found the same result [24,39]. The risk of falling confers
a feeling of insecurity at home, which often encourages the
family to request the elderly individual be placed in an
institution, particularly if he or she lives alone [40]. However,
living alone did not affect mortality, which seemed more
closely related to medical rather than social parameters.
In Western countries, an informal network for the most part
made up of family members, is an essential resource allowing
the elderly to remain at home as long as possible [41,42]. Since
the care needed can be consequential and for a long duration,
the smaller the informal network is, the more rapidly informal
caregivers will be exhausted, requiring turning to formal
systems of care [43,44]. In the present study, a high number of
children were inversely related to institutionalization. These
results were confirmed by several authors [45–47].
In the analysis of mortality, institutionalization and
unplanned readmission to the hospital were independent
markers of this event. On the other hand, unplanned
readmission was not identified as an independent marker of
institutionalization. To our knowledge, the effect of these two
factors on the outcome of the elderly has not been studied. Yet,
as underscored by our study, their outcome can have a negative
impact on mortality independently of the other characteristics.
Multidimensional assessment of the health status of the
elderly patient can identify the predictive factors of a negative
outcome. These factors allow one to identify the most
vulnerable patients upon admission so as to plan for optimal
multidisciplinary care.
Today, the ECF is commonly used in geriatric practice
because it is an effective tool providing a new approach to the
elderly 75 years of age or older. Already in 1984, Rubenstein
et al. [48] had shown that elderly hospitalized patients who had
made use of an ECF had a significantly more favorable
outcome than those who had been through a ‘‘classic’’ care
system. They thus showed that an overall assessment of the
elderly individual reduced morbidity and mortality and limited
healthcare expenses [48]. Later, Stuck et al. [49] confirmed
these results in a meta-analysis. According to them, using an
ECF during hospitalization reduces mortality (14%),
decreases the frequency of rehospitalization (12%),
increases the survival of patients living at home (+26%),
and improves cognitive functions (+41%) and the patient’s
functional status (+72%).
From a methodological perspective, the quality of the results
is reinforced by its being a multicenter study, the number of
subjects and important events, giving the study good statistical
power. In addition, the variables were collected by researchers,
physicians specialized in geriatrics. Certain limits can,
however, be underscored: the patients admitted to a surgery or intensive care
department were not included. Consequently, the patients
in this study are not representative of the French population of
patients 75 years and older admitted to an ECF. The
advantage of recruiting in the emergency department was the
ability to select a maximum of ‘‘frail’’ subjects because the
ECF is the entry to the hospital most frequently used by the
elderly. Moreover, the objective of the SAFES study was to
establish and follow a cohort of subjects who were at high risk
of decompensation of an underlying frail state so as to study
the outcome of the intrahospital trajectories followed. The
ECF was the preferred place of recruitment;
 our model did not have external validation. Our results
remain, however, in compliance with our hypotheses and are
highly coherent with the data reported in the literature;
 a differential bias could have been induced by the number of
patients who refused the follow-up, but these subjects did not
differ from the others in terms of mean age, sex ratio, and
level of dependence. Moreover, the analysis of the censored
data that we used allowed us to take into account the entire
duration of follow-up before the refusal in the analyses.
All in all, the task was to model the risk of death and
institutionalization with the variables from the CGA. Using
simple and commonly used scales in geriatric practice, it is
possible to identify early the modifiable long-term risk factors
of death such as malnutrition, confusion, and physical
dependence. This would warrant reinforcing the presence of
dieticians, neuropsychologists, and physical therapists in the
geriatric care units because if these problems are not corrected
early, they could have serious repercussions, even beyond the
acute phase.
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